Afferent pathways and responses of T3-T4 spinal neurons to cervical and thoracic esophageal distensions in rats.
The purposes of this study were to (1) compare responses of T(3)-T(4) spinal neurons to thoracic and cervical esophageal distension (TED, CED) and (2) determine afferent pathways for esophageal input to these neurons. Extracellular potentials of single superficial and deeper T(3)-T(4) neurons were recorded in pentobarbital anesthetized male rats. Graded TED or CED was produced by water inflation (0.1-0.5 ml) of a latex balloon. TED changed activity of 121/432 (28%) neurons (114 were excited); CED activated 69/269 (26%) neurons (56 were excited). Of 151 neurons that were tested for responses to both TED and CED, 40 (26%) neurons responded to both TED and CED. Mean duration of excitatory responses in convergent neurons to TED was significantly longer than the duration of responses to CED (31.4+/-2.8 vs. 25.4+/-1.0 s, n=34, P<0.05). A total of 105 out of 121 (87%) and 66 out of 69 (96%) neurons responsive to TED and CED had somatic fields. Spinal transection at rostral C(1) and at C(7)-C(8) indicated that excitatory responses to TED resulted from activation of afferent input that entered thoracic spinal segments; whereas, excitatory responses to CED resulted from afferent inputs entering cervical or thoracic spinal segments. These data showed that the upper thoracic spinal cord received sensory information from the esophagus through cervical and/or thoracic spinal visceral afferent pathways.